wo 2005/039741 



REGENERATIVE THERMAL OXIDIZER 

[Technical Field] 

The present invention relates, in general, to thermal oxidizers to bum and ehminate 
harmful process gases generated at industrial sites and, more particularly, to a regenerative 
thermal oxidizer which has a heat exchanging part placed in a gas flow path. 

[Background Art] 

Generally, there are various kinds of thermal oxidizers to oxidize harmful gases, 
such as volatile organic compoxmds, resulting from process gases in industrial site and to 
discharge the oxidized products to the outside. Regenerative thermal oxidizers, which are 
capable of preheating inlet process gases using the high heat energy of outlet process gases 
resulting from combustion of the process gases, have advantages of saving energy and of 
efficiently eliminating harmful gases. 

Conventional regenerative thermal oxidizers each include a combustion chamber 
which bums and oxidizes process gases, a heat exchanging part and a rotor which 
periodically rotates to supply or discharge the process gases into or from the combustion 
chamber. Process gases supplied from the rotor are burned in the combustion chamber 
after passing through the heat exchanging part. Thereafter, the burned process gases are 
discharged to the outside through the heat exchanging part and the rotor. In this process, a 
section of the heat exchanging part functioning to discharge gas stores heat energy from 
combustion gases. The heat energy is used to preheat process gases supplied from the 
rotor. 
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Fig, 1 is a partially exploded perspective view of a conventional rotary type 
regenerative thermal oxidizer. 

With reference to Fig. 1, a flow of process gases in the conventional regenerative 
thermal oxidizer is as follows. The process gases are drawn into a combustion chamber 60 
after passing through an inlet pipe 30, an inlet opening 22 of a rotor 20, a plurality of 
openings 12 of a distribution plate 10, and a heat exchanging part 50, sequentially. The 
process gases are burned in the combustion chamber 60 and are discharged to the outside after 
passing through the openings 12 of the distribution plate 10, an outlet opening 24 of the rotor 
20 and an outlet duct 40. 

An upper surface of the rotor 20 is in close contact with the distribution plate 10 
having the plurality of openings 12. Some of the openings 12 formed on the distribution 
plate 10 correspond to the inlet opening 22 of the rotor 20 and the remainder of the openings 
12 correspond to the outlet opening 24 of the rotor 20, thus providing inlet and outlet process 
gas flow paths, respectively. In other words, the openings 12 of the rotor 20 guide process 
gases passing through the inlet opening 22 to the heat exchanging part 50 and guide the 
process gases, which are burned after passing through the heat exchanging part 50, to the 
outlet opening 50 of the rotor 20. A partitioning unit (not shown) is provided between the 
heat exchanging part 50 and the distribution plate 10 to prevent the inlet process gases and the 
bumed process gases from mixing with each other. 

In the conventional regenerative thermal oxidizer, because the rotor 20 separates 
inlet and outlet process gases from each other, a flow capacity of process gases is determined 
by areas of the inlet and outlet openings 22 and 24 of the rotor. Accordingly, to increase the 
flow of process gases, that is, the abiUty to process the process gases, the sectional area of the 
rotor must be increased. This purpose can be achieved by increasing the rotor size. 
However, to operate a large rotor, a drive unit having high power consiunption is required. 
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Due to this feature, manufacturing costs of the regenerative thermal oxidizer and costs of 
operating it are excessively increased. 

The increase in the size of the rotor causes difficulty in maintenance of an airtight 
state between the rotor and adjacent components. For example, the rotor 20 shown in Fig. 1 
must be airtightly coupled to adjacent components, such as an inlet chamber 31, the outlet 
duct 40 and the distribution plate 10. To achieve the above-mentioned purpose, a seahng 
material is applied to predetemiined portions of the rotor 20. The increase in the size of the 
rotor brings an increase in the area to which the seahng material must be appUed. As a 
result, difficulty in providing a soimdly airtight structure exists. 

In the meantime, the regenerative thermal oxidizer must prevent inlet and outlet 
process gases from mixing with each other in the rotor. As well, the inlet process gas flow 
path and the outlet process gas flow path must be independently defined in a lower end of the 
rotor. Furthermore, in the regenerative thermal oxidizer shown in Fig. 1, the outlet duct 40 
passing through the inlet chamber 31 is coupled to the rotor 20. As such, the conventional 
regenerative thermal oxidizer is disadvantageous in that the structure is very complex. 

[Disclosure of the Invention] 

Accordingly, the present invention has been made keeping in mind the above 
problems occurring in the prior art, and an object of the present invention is to provide a 
regenerative thermal oxidizer which has a simple structure and increases process gas 
processing capacity in spite of having a rotor similar in size to typical rotors. 

In order to accomplish the above object, the present invention provides a 
regenerative thermal oxidizer to bum process gases, including: a reaction chamber having a 
combustion imit to bum the process gases; a heat exchanging part placed to be in contact with 
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the reaction chamber and having a plurality of sectors for heat exchange of the process gases; 
a first duct communicating vath an outside through an upper end of the regenerative thermal 
oxidizer while passing through the heat exchanging part; a second duct provided on a lower 
end of the regenerative thermal oxidizer to supply or discharge the process gases into or from 
the heat exchangiag part; a rotor-shaped distribution unit placed to be in close contact with 
the first duct and provide both a first gas flow path which is associated with the first duct and 
provided above the rotor-shaped distribution unit and a second gas flow path which is 
associated with the second duct and provided below the rotor-shaped distribution unit; a 
plurality of partitioning plates to define the sectors of the heat exchanging part while 
extending to a lower end of the heat exchanging part to prevent the process gases passing 
through the first and second gas flow paths fi-om mixing with each other; and a drive unit to 
rotate the rotor at a predetermined speed. 

According to an embodiment of the present invention, the rotor-shaped distribution 
unit of the regenerative thermal oxidizer may comprise a cylindrical rotor provided xmder 
the heat exchanging part, and including: an upper opening provided on an upper surface of 
the cylindrical rotor which is in contact with the first duct; and a lower opening provided on 
a lower surface of the cylindrical rotor opposite to the upper opening, so that the upper 
opening provides a first gas flow path to connect a part of the sectors of the heat exchanging 
part to the outside of the regenerative thermal oxidizer throu^ the first duct, and the lower 
opening provides a second gas flow path to connect another part of the sectors of the heat 
exchanging part to the outside of the regenerative thermal oxidizer through the second duct. 

The cylindrical rotor may include upper and lower cylinders which are integrally 
operated, so that the upper opening is provided on the upper surface of the upper cylinder 
and the lower opening is provided on the lower surface of the lower cylinder. The upper 
and lower cylinders comprise first and second side openings, respectively, so that both the 

4 



wo 2005/039741 



PCT/KR2003/002237 



Upper Opening and the first side opening are placed on the first gas flow, path while both the 
lower opening and the second side opening are placed on the second gas flow path. 
The upper opening may be provided on a central portion of the upper surface of the 
cylindrical rotor, and the lower opening may be provided along a circumference of the 
lower surface of the cylindrical rotor. The cylindrical rotor may further include first and 
second side openings provided on opposite sidewalls of the cylindrical rotor, and both the 
upper opening and the first side opening are placed on the first gas flow path while both the 
second side opening and the lower opening are placed on the second gas flow path. 

According to another embodiment of the present invention, the rotor-shaped 
distribution unit may comprises a plate type distribution rotor provided under the heat 
exchanging part, and including: a gas outlet having a pluraUty of slots, communicating with 
the first duct, and provided on a central portion of the plate type distribution rotor; a 
plurality of openings provided on predetermined positions along a circimiference of the 
plate type distribution rotor, so that the gas outlet having the plurality of slots provides a 
first gas flow path to connect a part of the sectors of the heat exchanging part to the outside 
of the regenerative thermal oxidizer through the first duct, and the plurality of openings 
provides a second gas flow path to connect another part of the sectors of the heat 
exchanging part to the outside of the regenerative thermal oxidizer through the second duct. 

According to a further embodiment of the present invention, the rotor-shaped 
distribution unit may comprise a ring type distribution rotor provided under the heat 
exchanging part, and including: two concentric rings comprising an inner ring and an outer 
ring; and at least two partitioning blades extending from an outer surface of the inner ring to 
the outer ring to partition the outer ring into at least two sections, so that the inner ring is 
coupled to the first duct and provides a first gas flow path to connect a part of the sectors of 
the heat exchanging part to the outside of the regenerative thermal oxidizer through the first 
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duct and a side opening of the inner ring, and the outer ring provides a second gas flow path 
to connect another part of the sectors of the heat exchanging part to the outside of the 
regenerative thermal oxidizer through the second duct and a part of the sections partitioned 
by the partitioning blades. 

As described above, the present invention provides a regenerative thermal oxidizer 
in which different parts of the rotor axe used as inlet and outlet process gas flow paths, thus 
increasing process gas processing capacity in spite of having a rotor similar in size to typical 
rotors, and simplifying the structure of the rotor and adjacent components. 

[Brief Description of the Drawings] 

The above and other objects, features and other advantages of the present invention 
will be more clearly understood from the following detailed description taken in conjunction 
with the accompanying drawings, in which: 

Fig. 1 is a partially exploded perspective view of a conventional rotary type 
regenerative thermal oxidizer centered on a rotor; 

Fig. 2 is a sectional view of a regenerative thermal oxidizer having a cylinder type 
distribution rotor as a distribution unit, according to an embodiment of the present 
invention; 

Fig. 3 is a perspective view to show in detail the construction of the rotor used in 
the regenerative thermal oxidizer of Fig. 2; 

Fig- 4 is a perspective view of the regenerative thermal oxidizer having the rotor of 

Fig. 3; 

Fig- 5 is a perspective view to show a distribution unit having a cylindrical 
distribution rotor type, according to another embodiment of the present invention; 
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Fig. 6 is a sectional view of a regenerative thermal oxidizer having the rotor of Fig. 

5; 

Fig. 7 is a perspective view to show a plate type distribution rotor, according to a 
further embodiment of the present invention; 

Fig. 8 is a sectional view of a regenerative thermal oxidizer having the rotor of Fig. 

7; 

Fig. 9 is a perspective view to show a plate type distribution rotor, according to yet 
another embodiment of the present invention; and 

Fig, 10 is a sectional view of a regenerative thermal oxidizer having the rotor of 

Fig. 9. 

[Best Mode for Carrying Out the Invention] 

Hereinafter, embodiments of the present invention will be described in detail with 
reference to the accompanying drawings. 

In description of the embodiments of the present invention, for the sake of 
convenience, a rotary type device for distribution of process gases is classified into a 
cyUnder type distribution rotor and a plate type distribution rotor. The cylinder type 
distribution rotor means a rotor in which spaces for distribution of process gases are 
defined. The plate type distribution rotor means a rotor in which a planar distribution unit 
guides process gases in predetermined directions, but this rotor does not use an inner space 
thereof for the distribution of the process gases. Reference should now be made to the 
drawings, in which the same reference numerals are used throughout the different drawings 
to designate the same or similar components. 
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Regenerative thermal oxidizer having cylinder type distribution rotor 

Figs. 2 through 4 are views of a regenerative thermal oxidizer having a cylinder 

type distribution rotor as a distribution unit, according to a first embodiment of the present 

invention. 

Fig. 2 is a sectional view of the regenerative thermal oxidizer 100 of the present 
invention. As shown in the drawings, the regenerative thermal oxidizer 100 according to 
the first embodiment includes a heat exchanging part 130. The heat exchanging part 130 
partitions the interior of the regenerative thermal oxidizer 100 into upper and lower parts. 
The upper part of the regenerative thermal oxidizer 100 defines a combustion chamber 140 
therein and the lower part of the regenerative thermal oxidizer 100 defines a distribution 
chamber 120 therein. The combustion chamber 140 has a combustion unit 142, such as a 
burner, to bum process gases. 

As shown by the arrow, process gases, drawn into the regenerative thermal oxidizer 
100 through a second duct 112, pass through a cylinder type distribution rotor 200, the 
distribution chamber 120, the heat exchanging part 130 and the combustion chamber 140 
and are burned in the combustion chamber 140. The burned process gases again pass 
through the heat exchanging part 130, the distribution chamber 120 and the rotor 200 and, 
thereafter, the bumed process gases are exhausted to the outside through a first duct 150 
passing through the heat exchanging part 130. 

Fig. 3 is a perspective view to show in detail the construction of the rotor used in 
the regenerative thermal oxidizer according to the first embodiment of the present invention. 
The rotor 200 is cylindrical. The interior of the rotor 200 is partitioned by an intermediate 
plate 216 into upper and lower parts. A first side opening 214A and a second side opening 
214B are provided on sidewalls of the upper and lower parts of the rotor 200, respectively. 
Furthermore, an. upper opening 212 and a lower opening 218 are provided on upper and 
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lower surfaces of the rotor 200, respectively. The openings 212, 214A, 214B and 218 
define inlet and outlet process gas flow paths. In consideration of rotation of the rotor 200, 
the first side opening 214A and the second side opening 214B are formed at diametrically 
opposite positions on the rotor 200 to be symmetrical to each other, based on a rotating shaft 
182 of the rotor 200. The rotating shaft 182 is coupled to the intermediate plate 216 of the 
rotor 200. 

Referring to Fig. 3, the rotor 200 is inserted into a separator 160 in the regenerative 
thermal oxidizer 100. The separator 160 supports a plxirality of sectors of the heat 
exchanging part 130 therein and, in addition to, defines the distribution chamber 120 under 
the heat exchanging part 130. As shown in the drawings, the separator 160 includes a 
cylindrical pipe 170 constituting the first duct 150. The separator 160 fiirther includes a 
plurality of partitioning plates 162 which diametrically extend firom the cylindrical pipe 170 
outwards. The partitioning plates 162 support the heat exchanging part 130 and prevents 
inlet process gases and outlet process gases firom mixing with each other in the distribution 
chamber 120. A plurality of slots 176 is provided on a sidewall 174 of a lower end of the 
cylindrical pipe 170 of the separator 160 to supply or discharge the process gases into or 
firom the distribution chamber 120. The slots 176 corresponding to the first and second 
side openings 214A and 214B of the rotor 200 provide the inlet and outlet process gas flow 
paths. 

The inlet and outlet process gas flow paths will be described herein below, with 
reference to Figs. 2 and 3. As shown by the arrow of the one-dot chain line, the process 
gases, drawn into the regenerative thermal oxidizer 100 through the second duct 112, are 
suppUed into the distribution chamber 120 through the lower opening 218 and the second 
side opening 214B of the rotor 200. Thereafter, the process gases are burned by the bumer 
after passing through the heat exchanging part 130. The bumed process gases again pass 
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through the heat exchanging part 130 and the distribution chamber 120 prior to being drawn 
into the rotor 200 through the first side opening 214A of the rotor 200. Thereafter, the 
burned process gases are discharged to the outside through the upper opening 212 and the 
first duct 150. As described above, in the flow of the process gases from the distribution 
chamber 120 to the first side opening 2 14 A and in the flow of the process gases from the 
second side opening 214B to the distribution chamber 120, the process gases always pass 
through the plurality of slots 176 formed on the sidewall 174 of the lower end of the 
separator 160. Here, each of the slots 176 of the sidewall 174 of the lower end of the 
separator 160 may be divided into upper and lower parts to provide securely airtight flow of 
the process gases, but this is not shown in the drawings. 

In the regenerative thermal oxidizer 100 of the present invention, the lower opening 
218 for the inflow of the process gases and the upper opening 212 for the discharge of the 
burned process gases are formed on opposite surfaces of the rotor 200. Due to this 
structure, the flow of the process gases drawn into the rotor 200 and the flow of the bumed 
process gases discharged from the rotor 200 are parallel with each other in the same 
direction. Unhke this feature, in conventional thermal oxidizers, process gases are drawn 
into and discharged from a cylinder through an opening formed on a lower siuface of the 
cylinder, so that flovvrs of inlet and outlet process gases are parallel to each other in opposite 
directions. 

As such, in conventional thermal oxidizers, the lower surface of the cylinder serves 
as both the inlet opening and the outlet opening. However, in the regenerative thermal 
oxidizer of the present invention, because the lower and upper surfaces of the rotor are used 
for the inflow and outflow of the process gases, respectively, a great amount of process gas 
can be processed. Furthermore, in the regenerative thermal oxidizer of the present 
invention, the second duct 112 for the inflow of the process gases and the first duct 150 for 
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the outflow of the process gases are spatially separated from each other. Therefore, the 
pipe arrangement in the regenerative thermal oxidizer, as well as the construction of the 
rotor, is markedly simplified. 

Fig. 4 is a perspective view of the regenerative thermal oxidizer having the rotor of 
Fig. 2. As shown in Fig. 4, a plurality of sectors 130' of the heat exchanging part 130 is 
provided in the separator of the regenerative thermal oxidizer. The heat exchanging part 
130 is made of predetermined material, in which a plurality of fine chaimels, that is, open 
pores, are formed, to exchange heat with the process gases while the process gases pass 
through the heat exchanging part 130. As shown in the drawings, the heat exchanging part 
130 includes the plurality of sectors 130' each having a pie shape and a predetermined 
internal angle. The sectors 130' are separated from each other by the partitioning plates 
162 of the separator 160. The first duct 150 passes through the heat exchanging part 130 
along a longitudinal axis of the heat exchanging part 130 to discharge bumed process gases. 
The cylinder pipe 170 of the separator 160, which is described above with reference to Fig. 
3, constitutes the first duct 150. An end of the first duct 150 is in close contact with the 
upper opening (212 in Fig. 3) of the rotor. The other end of the first duct 150 extends to 
the outside of th.e regenerative thermal oxidizer after passing through the heat exchanging 
part 130. 

The partitioning plates 162 separate the sectors 130' of the heat exchanging part 
130 and extend to a lower end of the rotor 200 to form the distribution chamber 120 in the 
regenerative thermal oxidizer 100. By the partitioning plates 162, the inlet and outlet 
process gases, which respectively flow along the inlet and outlet process gas flow paths 
defined by the second side opening 214B and the first side opening 21 4A of the rotor, are 
prevented from mixing with each other. Therefore, each of the sectors 130' of the heat 
exchanging part 130 is classified by the partitioning plates 162 into a process gas inflow 
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side or a process gas outflow side. 

The rotor 200 is rotated by a motor 180 coupled to the rotating shaft 182. For 
example, the rotor 200 is intermittently rotated as an angular unit corresponding to the 
internal angle of each of the sectors 130' of the heat exchanging part 130. According to 
the rotation of the rotor 200, each of the first side opening 214A and the second side 
opening 214B corresponds to other sectors 130' of the heat exchanging part 130. In other 
words, the sectors 130', which have been in the process gas outflow side, are moved into the 
process gas inflow side by the rotation of the rotor 200. Thus, new process gases, which 
flow in the process gas inflow side, can be preheated by heat energy which is stored in the 
sectors 130', which have been in the process gas outflow side, by exchanging heat with the 
burned process gases in the process gas outflow side. 

As shown in FIG, 3, each of the first and second side openings 214A and 214B of 
the rotor 200 has an elongate slot. However, alternatively, each of the openings 214A and 
214B may comprise a plurality of slots each having a predetermined circumferential length 
corresponding to an inside circumferential length of each of the sectors 130' of the heat 
exchanging part 130. 

Furthermore, the regenerative thermal oxidizer 100 according to the first 
embodiment may define therein a purge gas feed path for a supply of purge gas, as well as 
the inlet and outlet process gas flow paths, but the purge gas feed path is not shown in the 
drawings. To acliieve the above-mentioned purpose, an additional opening 214C may be 
formed on a predetermined portion of the rotor 200 to be aligned with a space between the 
first side opening 214A and the second side opening 214B. An axial center part of the 
rotating shaft 182 of the rotor 200 serves as a purge gas feed pipe and communicates with 
the opening 214C, thus defining the arrangement of the purge gas feed path. A design of 
the rotor adapted for the pm-ge gas feed path is easily understood by a skilled person, 
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therefore further explanation is deemed unnecessary. 

Hereinafter, a regenerative thermal oxidizer having a cylinder type distribution 
rotor as a distribution unit according to a second embodiment of the present invention will 
be described, with reference to Figs. 5 and 6. 

Fig. 5 is a perspective view to show the construction of the cylinder type 
distribution rotor 300 used in the second embodiment. The rotor 300 shown in Fig. 5 has a 
lager diameter and a lower height than the rotor of the first embodiment shown in Fig. 3. 
However, process gases are drawn from a lower end of the rotor and discharged through an 
upper end of the rotor in the same manner as that described for the rotor shown in Fig. 3. 

Referring to Fig. 5, the rotor 300 of the second embodiment has a cyUndrical shape. 
The rotor 300 has a lower plate 320 and an upper plate 340 having a circular opening 312. 
A lower opening 318 has an arc shape and is formed along a circumference of the lower 
plate 320 of the rotor 300 to be elongated by a predetermined length. Two side openings 
314A and 314B are provided on a sidewall of the rotor 300 for inflow and outflow of 
process gases. The upper opening 312, the lower opening 318 and the two side openings 
314A and 314B form inlet and outlet process gas flow paths, guide the process gases into a 
combustion chamber, and allow the burned process gases to be discharged to the outside. 
A rotating shaft 182 is coupled to the lower plate 320 of the rotor 300. 

The lower opening 318 and the second side opening 314B of the rotor 300 guide 
process gases, drawn into the regenerative thermal oxidizer, to a distribution chamber (120 
in Fig. 6). The first side opening 314A and the upper opening 312 guide the burned 
process gases from the distribution chamber 120 to a first duct (150 in Fig. 6). The process 
gases passing through both the lower opening 318 and the second side opening 314B are 
isolated by an inner wall 330 of the rotor 300 from the bumed process gases passing through 
the first side opening 3 14A and the upper opening 312. When the rotor 300 is coupled to a 
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separator 160, the upper surface 340 of the rotor 300 is rotatably in close contact with the 
first duct 150. 

The rotor 300 is inserted into the separator 160. The separator 160 supports a 
plurality of sectors of a heat exchanging part and defines therein the distribution chamber 
120 below the heat exchanging part in the same manner as that described for the first 
embodiment. The separator 160 has an inner spatial part 170' which receive the rotor 300 
therein. Furthermore, a plurality of openings 176' is formed on a sidewall of the inner 
spatial part 170' to correspond to the side openings 314A and 314B of the rotor. 

In the meantime, as shown in the drawings, the rotor 300 may fiirther include an 
additional opening 350 for the supply of purge air. The opening 350 is formed on a 
predetermined portion of the rotor 300 to be aligned with a space between the first and 
second side openings 314A and 314B. The opening 350 guides the purge air through the 
distribution chamber 120 to a part of the heat exchanging part 130 corresponding to the 
opening 350, thus purging the corresponding part of the heat exchanging part 130. When 
purge air is drawn at a pressure higher than process gases, the supplied purge air may serve 
as an air curtain for preventing inlet process gases and outlet process gases firom mixing 
with each other. The purge air feed pipe is not shown in the drawings, but it may be 
designed in a typical method. For example, an axially hollow center part of the rotating 
shaft 182 serves as the purge air feed pipe and communicates with the opening 350 through 
the interior of the rotor 300, thus defining the arrangement of the purge gas feed path. 

Fig. 6 is a sectional view of the regenerative thermal oxidizer having the rotor of 
the second embodiment. Referring to Fig. 6, process gases drawn through a second duct 
1 12 pass through the lower opening 318 and second side opening 314B of the rotor 300, the 
distribution chamber 120 and the heat exchanging part 130 (see, the arrow of the one-dot 
chain hne). Thereafter, the process gases are bumed in a combustion chamber 140. The 
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burned process gases again pass through the heat exchanging part 130 and the distribution 
chamber 120 prior to being discharged to the outside through the first side opening 314A 
and the upper opening 320 of the rotor 300. 

In the same maimer as that of the first embodiment, the heat exchanging part 130 
includes sectors which tiave pie shapes and are separated from each other by partitioning 
plates 162 of the separator 160. The partitioning plates 162 extend to a lower end of the 
rotor 300 and form the distribution chamber 120 preventing inlet and outlet process gases 
from mixing with each other around the rotor 300. 

The principle of the heat exchange occurring between the heat exchanging part 130 
and the process gases during the rotation of the rotor 300 is the same as that of the first 
embodiment, therefore further explanation of the principle is deemed unnecessary. 

Regenerative thermal oxidizer having plate type distribution rotor 

Until now, although the regenerative thermal oxidizer having the cylinder type 
distribution rotor has been described, the spirit of the present invention can be adapted to 
various regenerative thermal oxidizers without being limited to the above-mentioned art. 
Hereinafter, a regenerative thermal oxidizer having a plate type distribution rotor 
ftmctioning as a distribution imit is described with reference to Figs. 7 through 10. 

Figs. 7 and 8 are views to show a regenerative thermal oxidizer having a plate type 
distribution rotor, according to a third embodiment of the present invention. 

Fig. 7 is a perspective view of the plate type distribution rotor used in the third 
embodiment. 

Referring to Fig. 7, the rotor 400 includes an outer gas outlet 43 OB on a central 
portion thereof, and a distribution plate 410 which has a plurality of arc-shaped openings 
412 along a circumference of the distribution plate 410. A plurality of outer slots 432 is 
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provided on a sidewall of the outer gas outlet 430B. The size of each outer slot 432 may 
differ according to the width of each arc-shaped opening 412. The outer gas outlet 43 OB 
of the distribution plate 410 is fastened to a lower end of a separator 160 while being 
coupled to a first duct (150 in Fig. 8). The top of Fig. 7 illustrates the coupling of the 
distribution plate 41 0 to a lower end of a cylindrical pipe 170 of the separator 160. 

Furthermore, the rotor 400 is in close contact with the distribution plate 410 and 
includes a rotating plate 420 which is rotated by a rotating shaft 182. The rotating plate 
420 has an inner gas outlet 430A on a central portion thereof. An inner slot 434 is formed 
at a predetermined position on the inner gas outlet 43 OA. The rotating plate 420 further 
has an arc-shaped rotating opening 422 which is formed on a predetermined portion along a 
circumference of the rotating plate 420. 

The distribution plate 410 and the rotating plate 420 constituting the rotor 400 are 
assembled together to function as a rotor type distribution unit. The iimer gas outlet 43 OA 
of the rotating plate 420 is inserted into the outer gas outlet 43 OB of the distribution plate 
410 to form together a single gas outlet set (430 in Fig. 8) which is integrally coupled to the 
first duct (150 in Fig. 8). The outer and inner slots 432 and 434, which are provided on the 
sidewalls of the outer and inner gas outlets 43 OB and 43 OA, respectively, guide process 
gases passing through a heat exchanging part (130 in Fig. 8) to the first duct 150, thus 
providing inlet and outlet process gas flow paths. The inner gas outlet 430A is rotatably 
inserted into the outer gas outlet 43 OB while a gap between them is sealed for airtight 
construction. 

In the state of being assembled together, some of the arc-shaped openings 412 of 
the distribution plate 410 corresponding to the rotating opening 422 of the rotating plate 420 
are associated with the inflow of the process gases into the heat exchanging part 130. The 
remaining arc-shaped openings 412, which do not correspond to the rotating opening 422 of 
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the rotating plate 420, are not concerned with the inflow of the process gases. In the third 
embodiment, a purge gas feed path for an inflow of purge gas into the rotor 400 may be 
defined. Fig. 7 illustrates a purge gas feed hole 424 which is provided at a predetermined 
position on the rotating plate. A separate purge gas feed pipe may be coupled to the purge 
gas feed hole 424 to feed the purge gas from the outside, but it is not shown in the drawings. 
Unlike what is shown in the drawings, the purge gas feed hole 424 may be formed at a 
predetermined position on a sidewall of the inner gas outlet 430A of the rotating plate 420. 
Such a structure is advantageous in that the hollow rotating shaft 182 is used for feeding 
purge gas. 

Fig. 8 is a sectional view of the regenerative thermal oxidizer having the rotor of 
the third embodiment. 

In the regenerative thermal oxidizer 100 according to the third embodiment, the 
constructiou of the rotor 400 is different from those of the first and second embodiments. 
However, constructions of a combustion chamber 140, the heat exchanging part 130, a 
distribution chamber 120 and an inlet chamber 110 are similar to those of the furst and 
second embodiments, therefore further explanation is deemed unnecessary. 

With reference to Fig. 8, a process gas flow path is as follows (see, the arrow of the 
one-dot chain line). Process gases, drawn into the regenerative thermal oxidizer through a 
second duct 112, are supplied into the distribution chamber 120 along the inlet process gas 
flow path, which is defined by the openings 422 and 412 of the rotating plate 420 and the 
distribution plate 4 1 0 of the rotor, after passing through the inlet chamber 110. The drawn 
process gases pass through the heat exchanging part 130 and, thereafter, are bumed in the 
combustion chamber 140. Thereafter, the bumed process gases again pass through the 
heat exchanging part 130 prior to being guided to the first duct 150 through the inner and 
outer slots 434 and 432 of the gas outlet set 430 of the rotor 400. 
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In the regenerative thermal oxidizer 100 according to the third embodiment, the 
distribution chamber 120 must be airtightly assembled to the inlet chamber 110. To 
achieve the above-mentioned purpose, a predetermined sealing material is applied to an 
outer surface of the rotor 400. The distribution chamber 120 includes partitioning plates 
(162 in Fig. 7) which extend from the heat exchanging part 130 to the openings 412 and 422 
of the rotor, thus preventing process gases drawn into the combustion chamber 140 and 
process gases discharged from the combustion chamber 140 from mixing with each other. 
The number of partitioxiing plates is determined by the number of sectors of the heat 
exchanging part 130. 

In the same manner as the first and second embodiments, even in the third 
embodiment, the outlet and inlet process gas flow paths are formed at upper and lower parts 
of the regenerative thermal oxidizer, based on the rotor. Therefore, the present invention 
simplifies the structure for separating the inlet and outlet process gases from each other in 
the rotor 400 or the inlet chamber 110. 

Hereinafter, a regenerative thermal oxidizer having a plate type distribution rotor 
according to a fourth embodiment will be described with reference to Figs. 9 and 10. In 
regards to the rotor which is provided with a distribution ring having an inner space to 
separate inlet and outlet process gases from each other, the rotor of the fourth embodiment 
can be regarded as a combination of the above-mentioned plate type distribution rotor and 
the cylinder type distribution rotor. 

Fig. 9 is a perspective view to show the construction of the plate type distribution 
rotor 500 used in the fourth embodiment. 

Referring to Fig. 9, the rotor 500 includes a distribution plate 510 and the 
distribution ring 520. A plurality of arc-shaped openings 512 is formed along the 
circumference of the distribution plate 510 around the center of the distribution plate 510 
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and spaced at regular angular intervals. The distribution plate 510 has a circular opening 
530 on a central portion thereof. The circular opening 530 is coupled to a lower end of a 
cylindrical pipe 170 of a separator 160, thus being coupled to a first duct (150 in Fig. 10). 
The top of Fig. 9 illustrates the coupUng of the distribution plate 510 to the lower end of the 
cylindrical pipe 170 of the separator 160. 

The distribution ring 520 includes an inner ring 540 and an outer ring 550 which 
support each other by at least two partitioning blades 545. The inner ring 540 is in close 
contact with the circular opening 530 of the distribution plate 510 to communicate with the 
first duct 150. A junction part between the inner ring 540 and the circular opening 530 is 
airtightly sealed by a predetermined sealing material while the inner ring 540 and the 
circular opening 530 are rotatably assembled with each other. Furthermore, the inner ring 
540 has a side opening 542. A rotating shaft is coupled to a lower end of the inner ring 
540. 

As shown in the drawings, a space between the inner ring and the outer ring is 
partitioned by the partitioning blades 545 into three regions. A first region (A) having an 
opening 545 relates to an inflow of process gases. The first region (A), which is called the 
inlet region (A), guides the process gases, -drawn into the rotor 500, to a distribution 
chamber (120 in Fig. 10). A second region (B) communicates with the side opening 542 of 
the inner ring 540 and relates to an outflow of the process gases. The second region (B), 
which is called the outlet region (B), guides the bumed process gases into the first duct. A 
third region (C) is defined between the inlet region (A) and the outlet region (B) and relates 
to a supply of purge gas for purging part of a heat exchanging part corresponding to the 
third region (C). When purge gas is drawn at a pressure higher than process gases, the 
suppHed purge air may serve as an air curtain for preventing inlet process gases and outlet 
process gases from mixing with each other. A purge gas feed pipe associated with the 
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supply of the purge gas through the purge gas feed region (C) is not shown in the drawings, 
but it is typically designed. For example, the purge gas passes through a hollow center 
axle of the rotating shaft 182 and, thereafter, is drawn into the pxirge gas feed region (C) 
through a predetermined pipe passing through the inner ring 540. 

Fig. 10 is a sectional view of the regenerative thermal oxidizer 100 provided with 
the above-mentioned rotor 500. 

In this regenerative thermal oxidizer 100, the construction of the rotor 500 is 
different from those of the first through third embodiments. However, the construction of 
a combustion chamber 140, the heat exchanging part 130, a distribution chamber 120 and an 
inlet chamber 110 are similar to those of the first through third embodiments, therefore 
further explanation is deemed unnecessary. 

With reference to Fig. 10, a process gas flow path is as follows (see, the arrow of 
the one-dot chain line). Process gases, drawn into the regenerative thermal oxidizer 
through a second duct 112, are supplied into the distribution chamber 120 through the inlet 
chamber 110 and the inlet region (A) of the outer ring 550 of the rotor 500. The drawn 
process gases pass through the heat exchanging part 130 and, thereafter, are bumed in the 
combustion chamber 140. Thereafter, the bumed process gases again pass through the 
heat exchanging part 130 prior to being guided to the first duct 150 through the outlet region 
(B) of the outer ring 550, the side opening 542 of the inner ring 540 and the circular opening 
530 of the distribution plate 510 of the rotor 500. 

The distribution chamber 120 includes partitioning plates (162 in Fig. 9) which 
extend to an upper end of the rotor 500, thus preventing process gases drawn into the 
combustion chamber 140 and process gases discharged from the combustion chamber 140 
from mixing with each other. The partitioning plates 162 partition the heat exchanging 
part 130 into several sectors. 
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The regenerative thermal oxidizer provided with the rotor having the above- 
mentioned construction uses upper and lower surfaces of the rotor as outlet and inlet process 
gas flow paths. Therefore, the regenerative thermal oxidizer is advantageous in that the 
amount of process gases to be treated at one time is increased and, in addition, the 
construction of the rotor and the inlet chamber 1 10 is simpUfied. 

In the above-mentioned embodiments of the present invention, the inlet and outlet 
process gas flow paths may be switched. In other words, in each of the embodiments, the 
first duct coupled to the upper end of the rotor may serve as an inlet pipe for the inflow of 
process gases and the second duct placed below the rotor may serve as an outer duct. 
Skilled persons will easily understand that, to achieve the above-mentioned purpose, the 
present invention requires the above-mentioned construction for the regenerative thermal 
oxidizer, but, it does not require a special construction difficult to realize by skilled persons. 

In the above-mentioned embodiments of the present invention, although the 
regenerative thermal oxidizer having the heat exchanging part has been disclosed for 
illustrative purposes, the regenerative thermal oxidizer of the present invention may further 
include a catalyst layer on the heat exchanging part. As such, those skilled in the art will 
appreciate that various modifications, additions and substitutions are possible, without 
departing firom the scope and spirit of the present invention. 

[Industrial Applicability] 

As described above, the present invention provides a regenerative thermal oxidizer 
which has a distribution unit to distribute process gases above and below the distribution 
unit, so that the construction of the distribution unit is simplified and, as well, the present 
invention can treat a greater amount of process gases than conventional oxidizers in spite of 
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having a distribution unit similar in size to conventional distribution units. Therefore, the 
present invention reduces the production costs of the regenerative thermal oxidizer and the 
costs of operating it. 
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